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Claims 

1. A variable gain amplifier comprising: a plurality of 
element circuits each of which has two inputs which are a 

5 reference voltage and a control voltage which can vary with 
respect to the reference voltage, and each of which has an output 
current that increases at a constant rate with a predetermined 
change in the control voltage, voltages which increase in steps 
of the predetermined change in the control voltage being 

10 respectively supplied to said plurality of element circuits as 
their reference voltages and the variable control voltage being 
supplied to each of said plurality of element circuits; 

multipliers for multiplying the output currents from said 
plurality of element circuits by one another; and 

15 an amplifier for carrying out a variable gain 

amplification based on an output current obtained by said 
multipliers . 

2. The variable gain amplifier according to Claim 1, 
20 characterized in that each of said plurality of element circuits 

includes : 

a first transistor to which the control voltage is 
supplied; 

a second transistor to which the reference voltage is 
25 supplied and which constitutes a differential pair together 
with said first transistor; and 

a third transistor to which the reference voltage is 
supplied and which constitutes a current mirror circuit 
together with said second transistor, a ratio between said 
30 second transistor and said third transistor in size being 1:N-1 
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when the constant rate at which the output current increases 
is N-l (N is an arbitrary number larger than 1), 

and characterized in that the output current is output 
in common from ends of said first and second transistors and 
5 a constant current source that outputs a maximum output current 
is connected in common to other ends of said first through third 
transistors . 

3. The variable gain amplifier according to Claim 1, 
10 characterized in that each of said plurality of element circuits 
includes : 

a first transistor having an end connected to a constant 
current source; 

a second transistor which constitutes a current mirror 
15 circuit together with said first transistor; 

a third transistor which constitutes a current mirror 
circuit together with said first transistor, said third 
transistor having an end connected to an output current 
terminal; 

20 a fourth transistor to which the reference voltage is 

supplied; 

a fifth transistor to which the control voltage is 
supplied and which constitutes a differential pair together 
c - with said fourth transistor, ends of said fifth and fourth; 
25 transistors being connected in common to an end of said second 
transistor; and 

a transistor circuit network that diverts a part of a 
current from said output current terminal in proportion to a 
current flowing through said fifth transistor and that makes 
30 the part of the current pass therethrough without making it flow 
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through said third transistor, 

and characterized in that sizes of said second and third 
transistors and transistors included in said transistor circuit 
network are determined so that a ratio between the diverted part 
5 of the current and the current flowing through said third 
transistor is N-l : 1 (N-l is the constant rate at which the output 
current increases and N is an arbitrary number larger than 1) 
when the diverted part of the current has a maximum value. 

10 4. A variable gain amplifier comprising: 

a plurality of cascade-connected element circuits each 
of which has two inputs which are a reference voltage and a 
control voltage which can vary with respect to the reference 
voltage, and each of which has an output current that increases 

15 at a constant rate with a predetermined change in the control 
voltage, an input current being supplied to a first-stage one 
of said plurality of element circuits, voltages which increase 
in steps of the predetermined change in the control voltage 
being respectively supplied to said plurality of element 

20 circuits as their reference voltages, and the variable control 
voltage being supplied to each of said plurality of element 
circuits ; and 

an amplifier for carrying out a variable gain 
amplification based on an output current from said plurality 
25 of element circuits. 

5. The variable gain amplifier according to Claim 1, 
characterized in that each of said plurality of element circuits 
includes : 

30 a first transistor to which the control voltage is 
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supplied; 

a second transistor to which the reference voltage is 
supplied and which constitutes a differential pair together 
with said first transistor; 
5 a third transistor to which the reference voltage is 

supplied and which constitutes a current mirror circuit 
together with said second transistor, a ratio between said 
second transistor and said third transistor in size being 1:N-1 
when the constant rate at which the output current increases 
10 is N-l (N is an arbitrary number larger than 1); 

a fourth transistor having an end into which an input 
current f lows ; 

a fifth transistor that has an end connected in common 
to ends of said first through third transistors, and that 
15 constitutes a current mirror circuit together with said fourth 
transistor; and 

an output current circuit connected in common to other 
ends of said first and second transistors. 

20 6. The variable gain amplifier according to Claim 1, 

characterized in that each of said plurality of element circuits 
includes : 

a first transistor having an end into which an input 
current flows; : - • 
25 a second transistor which constitutes a current mirror 

circuit together with said first transistor; 

a third transistor which constitutes a current mirror 
circuit together with said first transistor, said third 
transistor having an end connected to an output current circuit; 
30 a fourth transistor to which the reference voltage is 
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supplied; 

a fifth transistor to which the control voltage is 
supplied and which constitutes a differential pair together 
with said fourth transistor, ends of said fifth and fourth 
5 transistors being connected in common to an end of said second 
transistor; and 

a transistor circuit network that diverts a part of a 
current from said output current circuit in proportion to a 
current flowing through said fifth transistor and that makes 
10 the part of the current pass therethrough without making it flow 
through said third transistor, 

and characterized in that sizes of said second and third 
transistors and transistors included in said transistor circuit 
network are determined so that a ratio between the diverted part 
15 of the current and the current flowing through said third 
transistor is N-l : 1 (N-l is the constant rate at which the output 
current increases and N is an arbitrary number larger than 1) 
when the diverted part of the current has a maximum value. 

20 7. A variable gain amplifier comprising: a plurality of 

cascade-connected element circuits each of which has two inputs 
which are a reference voltage and a control voltage which can 
vary with respect to the reference voltage, and each of which 
has a gain that increases at"a constant rate with a predetermined 

25 change in the control voltage, an input voltage being supplied 
to a first-stage one of said plurality of element circuits, 
voltages which increase in steps of the predetermined change 
in the control voltage being respectively supplied to said 
plurality of element circuits as their reference voltages, the 

30 variable control voltage being supplied to each of said 
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plurality of element circuits, and an output voltage being 
generated by a last-stage one of said plurality of element 
circuits- 

5 8. The variable gain amplifier according to Claim 7, 

characterized in that each of said plurality of element circuits 
includes : 

a first transistor to which the control voltage is 
supplied; 

10 a second transistor to which the reference voltage is 

supplied and which constitutes a differential pair together 
with said first transistor; 

a third transistor to which the reference voltage is 
supplied and which constitutes a current mirror circuit 
15 together with said second transistor, a ratio between said 
second transistor and said third transistor in size being 1:N-1 
when the constant rate at which the gain increases is N-l (N 
is an arbitrary number larger than 1); 

a fourth transistor to which an input voltage is supplied, 
20 said fourth transistor having an end connected in common to ends 
of said first through third transistors; and 

a resistor connected between other ends of said first and 
second transistors and a power supply, 

and characterized in that each -of said plurality of 
25 element circuits generates an output voltage from between said 
resistor and the other ends of said first and second 
transistors . 



